shows an overview of the region of interest for the Raman spectral fitting, with an example fit provided in the inset. For the wavenumber range 60 to 190 cm -1 , Raman spectra fits are made using the Multipeak Fitting 2 procedure in the IgorPro software program, implementing three Lorentzian oscillators (Iδ, Iα and IPb-O) and one Gaussian-like Voigt lineshape (Iδ'; broad low-energy shoulder of the δ-phase). Given the energy of vibrations Iδ and IPb-O were not observed to vary drastically between measurements (in dynamics or kinetics experiments), the frequency of these vibrations were held constant with respect to other variables, which were free to fit the data. The low energy shoulder of the fit region is seen to rise rapidly as it approaches the Rayleigh scattering line and defines the rising background on the data. For background (BG) handling, a linear function is seen to be a reasonably approximation over the narrow fitting range, as well as facilitating a robust method of accurately comparing the fits of differing spectra, compared to BG fits made with higher order "curved" functions (i.e. polynomials). ; producing PbO deposit on crystal surface) with that measured from pure room-temperature table PbO crystal powder. Both Raman spectra were recorded using low excitation power (<50 W.cm -2
). The arrows here highlight the mode softening seen in each of the vibrations compared. Johnson-Mehl-Avrami-Kolmogorov (JMAK) theory:
The JMAK theory presumes that the transformed volume fraction X(t) will follow an exponential dependency on time:
Here t is time, t0 starting time of the transformation, k is the reaction rate constant and n is a constant variable dependent on the character of nucleation and growth. By theoretical considerations, the Avrami exponent n acquires an integer or half integer value in the range 0.5 to 4, depending on the dimensionality of the transformation and is defined as the local slope in a double-logarithmic Avrami plot: ln[-ln(1-X(t))] vs ln(t). A constant Avrami exponent as a function of ln(t) can be considered an adherence to normal JMAK crystallisation theory and indicates that the transformation dynamics of the system possess temporal stability. In relation to our data, we assume that the integrated Raman intensity of the α-FAPbI3 mode at 137 cm -1 -selected for its relatively strong Raman signal -is proportional to the volume of transformed α-phase material synthesised within the Raman micro-probe, i.e. represented by X in the equation above.
Comparison to lead monoxide (PbO) PL spectrum: Fig. S5 : Comparison between the normalised PL peak measured at roughly 660 nm near the DLW tracks on the δ-FAPbI3 surface and that recorded from pure PbO powder (purchased from Sigma-Aldrich). To highlight the relatively large variability in the emission peak wavelengths measured from both of these materials, relatively high and low emission wavelengths are presented together (i.e. two spectra each).
Morphology of lead monoxide (PbO) PL emission:
Temporal phase stability of DLW α-phase PL emission: Fig. 5 (d) and (e) of the main article several weeks following DLW, along with the full spectrum measured on day 0 using the PL microscope (λexc = 532 nm), for comparison. The significant difference between the labelled temporal spectra scans recorded using the fluorescence microscope and the complete emission lineshape (bottom grey trace) is attributed to measuring the former near its detection limits, where a strong spectral response exists which alters the lineshape. Exposure to ozone:
Three pairs of black FAPbI3 single crystals were studied (as-grown materials, and two others receiving 5 minute thermal treatments of 150 ͦ C and 160 ͦ C) and one sample from each pair of FAPbI3 single crystals received a 10 minute ozone treatment. The color of the crystals were then observed and compared over the proceeding hours (see photographs below).
Morphology of δ-FAPbI 3 single crystals and thin films: 
